Control of renin secretion.
The present study was designed to examine the interrelationship between the intrarenal vascular receptor and the sympathetic nerve, beta-adrenergic system, for renin secretion in the anesthetized dog. 1) A reduction in renal arterial pressure from a control pressure to 100 mmHg changed neither ther flow rates of all cortex zones nor renin secretion. Further reduction of renal arterial pressure to 75 mmHg resulted in a significant increase of renin secretion and a decrease of blood flow in the outer cortex. Intrarenal arterial infusion of norepinephrine at a control pressure increased a renin secretion. However, norepinephrine infusion at a reduced pressure suppressed the renin release with a recovery of the vascular resistance to the control level. These results suggest that the changes in the degree of blood flow and pressure in the renal afferent arterioles are not essential for the renin secretion,but renin secretion by the pressure reduction might be related to the autoregulatory capacity of afferent arterioles in the outer cortex. 2) At 5 min of hemorrhagic period (75 mmHg) arterial PRA elevated in control, and phenoxybenzamine and propranolol treated groups and any significant difference in responses was not observed among groups. However, at 60 min of hemorrhagic hypotensive period PRA in control and phenoxybenzamine treated groups further increased, but PRA in propranolol treated group was not alter from its 15 min value. These results indicated that the roles of vascular receptor and renal sympathetic nervous sytem in receptor and renal sympathetic nervous system in renin secretion might be separated, and that the renal sympathetic nervous system did not relate to the early response of renin release, but related to the late response. 3) Intrarenal arterial infusion of cAMP and DbcAMP resulted in a significant increase of renin release. In addition, CaC12 solution was infuesed into the renal artery and a significant rise in renal venous PRA was observed within 5 min of infusion. These data suggested that a beta-adrenergic receptor-adenyl cyclase-cAMP system was involved in the control of renin secretion, and that since the intracellular effect of cAMP was partly related to the change of intracellular Ca distribution, its change resulted in an increase in renin secretion.